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HOW TO nDE;j&.W 

B; A. aABDIHXB. 



1. — The knowledge of geography is far more an education of the eye than is generally supposed. No geograpMcal know- 
ledge is thorough wM^ does not enable a student to picture, in his mind’s eye, the general shape of a counti^, its chief physical 
features, and the position of all the important places. 

2. — The best way to obtain this accurate acquaintance with a country is by a thorough study of good maps, and bj 
frequent map-drawing. 

3. ^ As a commencement, outline maps should be drawn on scrap paper, or slate, until the general shape is firmly fixed on 
the memory. Mountains may then be mserted, next the rivers, after that the political divisions and towns. 

4. — In drawing a map to illustrate the facts mentioned m any particular text book of geography, care should be taken tc 
insert only important names and particulars, or those mentioned m the book. A common fault with map-drawers is tc 
insert too many names ; and the same fault may be found with most of the atlases m common use. 

5. Map Projection. — No map can be considered as complete unless the degrees of Latitude and Lonoitudb ar< 
inserted. 1 To do this cuicwrately has exercised the ingenuity of geometers and mathematicians since the days of An-&x'-l-man' 
der, of Ml-l6'»-tus (who Is said to have been the inventor of geographic^ charts, about 570 b.o.), up to the present day. 2 Th< 
reason of this is that it is impossible to spread out a spherical sumce so as to lie fiat without tearing or folding over som< 
portion of it. 

Before the student can set about drawing a map scientifically, he must prepare his projectimt^ that is, plan out the degrees of Latitude and Longi 
tude over which the tract of country he is going to represent extends. To do this properly requires an elenientary knowledge of plain geometrica 
drawing. A few of the necessary problems are explained in the following pages, but any one knowing ^how to use his T square, set square, anc 
other drawing instruments readily, will be .able to expedite his work much. 

6. — The method now cM^y used is called the conical nrojectiony and supposes the sphencal surface of the earth to b( 
surrounded by a cone, which touches the sphere at the parallel mtended to represent l^e middle of the map, and the vertex o; 
which is situated somewhei^ beyond the polar axis prouucedL (See paragnph 27). The various points of the. sphere having 
been projected on to the surface of the cone, it is then suppos^ to be r^ed out ^t.8 

7. — The method of projection here e^lained is a modification of the conical projection ; and though not absolutel; 
accurate, as, in fact) no method can be, is sufficiently so for all ordinary purposes. It has Iffie further advantage of onl^ 
requiring ruler and compasses, dispensing with all abstruse calculations, 

8. — On ex am i nin g a globe it will be seen that the lines of latitude.^ or as they are generally called, the parallel 
are all at an eqwd distance from each other, and all parallel to the equator. Except wnen a very large urea is to be represente 
in a mw, ^ese lines may be drawn as straight lines. Three or four are always . sufildent for any .mAp*. Suppose Australi 
( Plate 1.) is to be drawn ; on examining an atlas it will be seen that^the parallels of 10®, 20®, 30®, and 40® South will include a 

1 ** The neatutts as well as the correctness of these outlines will be taken into consideration. The degrees of longitude and latitude must be give 
to ohtflimJuU credit for the wxasc.**^SyUabus for Certificate Exammaiion of the Education Department). 

2 ** The first tolerably accurate map of England was drawn by George Lilly, who died in 1652.** 

8 The principles on which a map of the world is drawn are simply explained in ** Groves' Primer of Geography. "—ilfkciwt/Asis. 

4 Latitude (L. latitude , breadth, laius^ broad, through the French latitude) is the distance of any place, in a direct line, north or south fn>m tl; 
equator, m^ured in degr^ («), minutes (0, and seconds ('^if in the northern hemu^ere, it is said to be m north latitude, and if in the souther 
in south latitude. Parts situated in high latitude are near the poles ; in laOi latitude^ near the equator ; and in middle latitude, in the tenqierate -zone 


Digitized by v^ooQle 




hat isTequired North and South ; and that the lines of longittLde»B or meridians<^ of 116", 126% 135% 146% and 165*’ 
Vest will be sufficient guides towards the East and- West. 

9, ~To obtain the Parallels.— Commence drawing a centre meridian (which of course will be vertical) as near as 

A)ssible in the middle of the mw— in this case the longitude of 135" E. Draw line a, c, 6— the parallel of 10" 8.— -at right 
mgles to the centre meridian ; from c set off the equal distances (according to the size of map required), cd^de^ef^ and 
hrough the points draw the purallds of 20", 30% and 40" South. 

10. — To obtain the Meridians.— On again examining a globe it will be seen that, whilst the distance between any 
wo parcels is everywhere the same, the distance between the meridians gradually decreases, from the equator, to nothing at 
he poles, where they all meet. On the equator the distance measured between , any two meridians is the same length as the 
listance measured between any two parallels. The decrease of the distance between the meridians, from the equi^r to the 
loles, is gradual, and bears on every parallel a certain proportion to the length at the equator. 
qUowB : — 

11, — Let A B (fig. 1) represent the distance included between any two meridians on the 
quator (or of any number of meridians>-in this case 10 (because we are drawing the parallels 
1 10" apart) ; or what is the same thing, the distance between any two of the parcels alreadv 
Irawn, as between cd, de^ or ej (Plate I). Draw A C at right angles to A B,* and with 
ompairaes from A, with distance A B, draw the arc B C. A C is therefore equal to A B, 
nd A B 0 is a quadrant, . A representing the centre of the earth, B the equator, 0 the pole, 

.nd the distance C B, the outer surface of the earth, includes 90", from B to 0. Divide the 
listance B C into nine equal parts, and number them from 10" to 90% as m the figure.t 

12 . —As our extreme parallels are 10" and 40" S., it will be sufficient to find the distance 
tetween the meridians (which are, like the parallels, to be 10^ apart) on these two parallels, 

Ad to draw straight lines through the points found. From 10" and 40" (Fig. 1) draw 10" y 
md 40" 47, each perpendicular to A B, or parallel to 0 A.§ A y is the distance to be marked 
iff on the tenth parallel on each side of the centre meridian, viz. : cg^g and ck^k I 
Plate I.), for the points through which the meridians have to pass ; and A 47 is the dist^ce 
0 be measured off on the 40th parallel, viz. : f m,m n, and f p^pq. Join ^ m, 4 n, A; y?, 
nd I q. These are the require meridians. Draw the boundaiy lines, and the projection 
3 complete. 

If it be required to put in the Tronic of Cafricom, which is situated at a distance of SB*’ 80' south of the equator (accurately SB" SB' S), the distance 
d * must be divided into 10 equal parts,ir and 8| of these parts set off from d southward, through which the line must be drawn parallel to the 
other parallels. 

The Tro^ of Cancer is 28® 80' N, the A retie CircU 28® 80' from the North Pole, and the Antarctic Circle 28® 80' from the South Pole. 


To find this length proceed as 



6 Longitude (L. longitude^ length of time or space — longus^ long, through the French longitude) is distance east or west of any place on the 
artb’s surface from a fixed point — in England that'roint is the Royal Observato^ at Greenwich, near London ; that of France is at Paris ; of America 
t Washington. The terms longitude and latitude tOid their orimn from the notion of the ancients that the earth was longer firom east to west (longitude) 
lan from north to south (latitude), these terms expressing length and breadth. 

6 Meridians (L. meridus, mid*day — medius, middle, dies day, through the French **mdridien”)are so called because all points on the earth’s surface 
trough which one of these lines pass has mid-day, or noon, at the same instant of time. 

* Se» problem How to Draw a line at right angles to another line, page 6. 

t „ „ Divide the circumference of a quadrant, page 6. 

I „ „ Draw a straight line parallel to another straight line, page 6 

II See problem, pages 12 and 18. 
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13.*— The same plan has to be followed in CTenr case. First draw a centre meridian, when possible. Then, according to 
the size the map is required to be, and the extent of the earth’s surface wMch it is desired to represent, set off equal distances 
on it for the pomts through which the parallels are to pass, und draw them. Except when very great accuracy u required it 
ig not advisable to draw many parallels and meridians, out lust sufficient to ensure a correct outline. Next fin^ by an exactly 
similar plan, as in Fig. 1, the points thro^h which the mendians are to on the extreme parallels— i.c., on tne one fnrtWt 
north, and the one furthest south, and join the points found. A B (Fig. 1) is always the same length as the wtmioe the paradleis 
have been drawn apart, and B C is alway9 divided into 90 equal parts. It is best to do all this m pencil first, and ^en put the 
boundiury lines and the projection m ink. 

In New Zealand (Plate III., paze 7), the extreme parallels are SS” and 46* S. Fig. 1, Plate IX., page 16, gives the distances the meridians will be 
apart on theseparallels. In this case it will be observed that it is not necessary to divide B C into all the 90 parts, first find 80** and 46** (by 
Fig. 2, Plate If., page 6), divide the distance betv^n these, degrees into 8 equal parts, and draw 86> and 46 ar as shown. 

Fig. 2, Plate IX., shows how to find the required points for Spain and Portni^(Plate VIII., page 16), where the extreme parallels are 44** and 86** 

. — When no meridian, exactly in the centre of the map. can be used, the following plan must be adopted : — ^Draw a 
central line, in pencil, and the parallels as before. To find tne points through which to draw the two meridi^ nearest the 
centre of the map, set off, on each side of the central line, only half the distance found for that pan'aUd, The points for other 
panffiels, east and west of these two, must of course be the full distance. For instance, in the map oi New Zemand first draw 
a 6 in p^dl ; set off, to c and d on each side of a, 'half the distance A y (Plate IX., fig. 1), and from b set ofi‘, to e and /, half the 
distance A x. 

15. — Drawing. — After the proj^on is complete^ the outline must be drawn lightly and accurately in pencil, together 
with a faint line for the general direction of the mountains, and the course of the rivers. 

16-Coloui^.- If political divisions are to be indicated by colours, they must be done before anytiiing is inked in 
otherwise tiie ink wilf^run,” especially if Indian ink is used. Mix the colour thin^ use a moderate- sized brush, and if a larae 
surface has to be coloured, eitW damp the under side of the paper with clean water, or breathe strongl/y on the side to Be 
coloured. This will caum the colour to spread evenly^ Let each colour dry before the next is put on, otherwise one 
will run into the other where their edges join. 

17 — ;Coast Line. — The best way is to draw it in blue ink, 7 with a moderately thick-pointed pen, as in Plate III. Dp 
not make it too fine^ nor too stiffs but rather “ wavy,” so as to indicate small indentations. If liked, a blojck line may be used, 
as in Plate 1. After the ink is diy a blue wash may be run round, as in Plate I., or it may be shaded” with a blue pencil, 
or crayon, as in Plate YIII., or with lines, as in Plate III. In this case let all the lines be made at an equal distance 

®®ch other, not too thick nor too long, and p^ectly parallel with the top and bottom of the map. Do not line and shade 
jjf , ,\ the coast as in Plate IX., Figs. ,3 and ^ as it is exceedingly difficult to do nicely, and does not look well except a large 

%^qunt of time is spent over it, which cannot be spared, especially in an examination. Another way of shading the coast is 
. in Plate IX., Fig. 6, but it is not recommended. Plate I. is a good example of how a map may be done in an exami- 

* . -.^ipon ; and if the shading be done with blue pencil, it is very effective. Be careful to make the shading of an even tint, and 
•. f . kkbp the marks of the pencil parallel with the top and bottom of the map. Names of divisions may be put in red ink. 

18. — Rivera and Lakes.— Always be^ at the source of a nver with n/ine line, making it wavy, and, as it reaches 
the coast, increasing in thickness. Take especiiu car& that ihe rivers do not look l&e wires,” as in Plate IX., Fig. 6. Only 
put in the chief tributaries, the smsdler streams crowd the map unnecessarily. Proceed with the lakes iu the same 
way as with the coast, and shade after a gimilar manner, 

19. -~-Motblt8kixi8. — These are the most difficult pi^ of a map to draw quickly, and to look well. The neatest plan 
is to shade them in Indian ink, as in Plate YIII. To do this well requires considerable practice, but it quite repays the trouble 

^ *7 Ordinarv blue ink is generally of a dirty colour. The best thing to use is water colour, mixed with a very small portion of gum. » French Ultra 
manne, or Cobalt, are very useful colouis, and may be used, when thinned with water, to wash round the coast. Aniline blue isk is, however, very good 
for the purpose. 
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of tflawiIngL and is then soon done. Begin, nsing a moderate-sized brush, with a very faint tint, and, as it dries, go over and over 
again, giMuaUy working up to the darkest shaoes, trying to get the emct produced Inra weU engraved map at a little distance 
from the Other ways of indicating mountains are snown in Plates 1. and III., out be oan^ not tc follow the example 
in Plate EL., Fig 6. The greatest objedion to the mountains in Plate I. is that th^ give the map a dirty look. This may oe 
obviated in a great measure by using a strong wash of ‘‘burnt sienna,” Whether black, or in pamt, the lines should be made 
thicker to indicate the relative heignts of the mountains. Summits can be indicated by circles thus O or thus •. If liked, 
the two styles in Plates L and III. may be united, as in Fig. 7, Plate IX. 

20 --Towns may be indicated either by small drdes thns o or dots thus • Capitals thus ■ or thus □ 

21. — Letterlng.~The following kinds of letters may be used as indicated (a) or (&) for the names of political 
divisions, ho.\ (e) for ocefms, (d) oi (J) for the names of very important towns, islands, ftc. ; (e) for physical mtures. 
Other towns may be indicated tiius (e). The complete alphabets are mven below. The^name of toe map may be 
indicated in the sfyle ( g)^ or (h), or any ower omamentu or phun letter liked. 

22. — As far as possible let the names, particularly round the coast, be parallel to the top of the map. This cannot always 
be done, especially in naming rivervvmd mountains and political divisions. Do net crowd the map with names ; the maps given 
as example are almost full enough ; do not make &e letters too black, and keep them at equal distances. In naming towns do 
not i^read them out too ter. ^Northallerton” will look much better than or t hall er t o n Upright letters are the 
easiest to read, and if the hand be held as for “back-handwriting,’* small letters can be made quickly and well. The simplest 
kbd of letters, such as the styles (a)y (h)^ (d)y or (f)^ are the best to make, and look the best 


(a) ABCDEFGHIJKLMNOPQRSTUVWXYZ 
(h) ABGDEFQHNKLMN 0 PQR 8 TUVWXYZ 


<d)\\ 


ABODEFQHIJKLMNOPQR8TUVWXYZ 
aboderghlj k Im n opqrstu vwx y z 


ftDi,UCruniaHLmnurv/fiSIU¥»A¥£ . ABCJ>EFGHJJKLMNOPQRSTVVWX¥Z 

ABCDEFGHIJKLMNOPQRSTUVWXYZ Utede/^AijUmn^ffrstuvwxyz 

T ^ r • • 7 7 ^ X.. (ABGDEFQHNKLMN0PQR8TUVWXYZ 

(VoodefghtjUcmnopqratuvwajyz (t) ^ l ^ * u — l • * 

^ J ia b 0 d e f g h t j k ! m n 0 p q r 8 t u V w X y z 


1 (I k (> (! f g I i 1 6 1 mn 0 f (f f $ 1 11 tnt) Jf p 


8 Imtead of ladian ink eidier a black crayoo. or better stOl, (me of Cohen'ii No. SB.Farcel Pemal, nuy be need. A litde pmctioe wffl- toon, ena 
the studont to get a good efiect, at in Plate VIII. This plan b better than using Indian ink in an examination. • 
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23 . — When practising map drawing the following table may be of assistance in econondsing time, and if committed to 
memory will idways be ready for examination purposes. It gives, in easily measured fractions, the proportionate distances 
between a few of the meridians. For example, on the parellel of 60% the distance between any two meridians is just half what 
it is at the equator, or in other words it is one-half the distance between the parallels ; at 48° it is 9* &t 70° 9, &c. This table 
might be calculated for all the parallels from 1° to 90% but none of the other fractions oould be easily measui^. 

24 . — Thus, in drawing a map of England, use the parallels of 51% 53% and 55° N. Draw the lines for these at, say, two 
inches apart ; take the meridian of 2° W. tor the central meridimi, and on each side of it set ofi^ on the 53° parallel 3-51hs of two 
inches, t,e. 1 and l-5th inch for points through which to draw the meridians of 0°, 2° E., and 4°, 6° W. The nearest number 
in the table to 51% the lowest parallel in the map, is 48°. Draw the parallel of 48° N., and on each side of meridian 2° W. set 
off 9 of two inches, i.c. IJ inch for the other points, and complete as before. 

26 .— Table of proportionate parts.— 


'On the Equator 1 

At 37° = 4 

At 60“ = i 

At 72° — ^ 

At 10' = 1 nearly 

42“ = 1 

„ 65“ = A 

» 80° = i 

„ 24“ = 

» 48“ — f 

» 66“ = -1 

„ 90 = 0 

„ 33“ = f • 

,, 53f = 1 

„ 70“ = r 



If a good plane scale be used, which will contain on one side an inch divided into various parts, and on the other a diagonal scale of an inch, aQ 
the above fractions be readily measured off if the distance between the parallels be nrst taken from one of the divisions on the scale. Either 
of the plans shown in Plate VI., Figs. 2 and 8, may be used for dividing the distance into the required number of parts, or they may be done by 
. trial with compasses, or even guessed by the eye. 


GEOMETRICAL PROBLEMS. 


To Draw a Link at Right Angles to another Given Line.— -Let A B (Fig. 1, Plate II.) be the given line. From A with any radius 
describe ^rc def From d with same radius cut arc in e ; and from e iny. From t and/ with any radius de.scribe arcs cutting in C. Join C A. The 
line C A is at right angles to A B. 

To Divide THE Circumference OK a Quadrant.— From the points B and C (Fig. 2, Plate II.) with the distance A B, cut the arc in the 
points a and 6. This divides the arc into three equal parts -a is therefore 80® and 6 60®. Divide Ba, a and/ C each into three equal parts by trial 
with compasses— each of these divisions is 10®. From C and B with any radius describe arcs cutting in join e A— where the line cuts the arc is 46®. 
From C and b with any radius, and also from B and a, describe arcs cutting respectively in / and join to A, and the arc C B is cut for 75® and 15®. 
Any other divisions must be measured by trial with compasses.. 

To Draw a Straight Line Parallel to another Straight Line.— Let it be required to draw from the point a (Fig. 8, Plate II.) a line 
parallel with C A. In C A take any two points— and jr- not opposite to a. With distance d Xy from centre a describe arc/ and from d with distance 
X a cut arc /in point e. Join e and produce it as far as required : eais parallel to C A. 





Plate ni. 



For diagram for this Map, see Fig. 1 , page 16 . 





26. — Curved Parallels.— When it is re(][aired to draw curved parallels, as in the projection of Europe (Plate IV.) 
proceed as follows Draw a base line ^d at its- centre erect a perpendicuuur c d, considerably longer than is required 
for the map. for the central meridian of 20“ B. As Europe is included between 35® and 75® N. lat, set off the equal distances 
from i to g, for the parallels of 36®, 40®, 46®, 60®, 56°, 60®, 66®, 70®, and 76° N. Draw parallel lines through k and q in pencil. 
Find the length of a meridian on the parallels of 45® and 76® by Fig, 1 (same Plate), and set off the distance A ^ to p and h on 
each side ofZ, and A y to s and / on each side of q. Join g e ox hf, producing either line till it meets dcmc. The point c is the 
centre from which the parallels are to be drawn, by compass, through all the points i to n. Set off the meridian distance 
A Xy already found by Fig. 1, on the parallel of 45°, to r and s. Jom each pomt to c, and complete the projection as usuaL 

27. — It must bo remembered that the point c does not represent the North Pole. It is the ^ex of the cone (paragraph 6) 
which is supposed to envelope the sphere, touching it at about the 66th parallel, the middle of the area represented in this 
map. In tins case c is about 4® north of the pole. This method is the Conical Projection applied to represent a large area. 


MERCATOR’S PROJECTION.® 


28. — Mercator’s Projection iB more diflScult to construct accuratelv than the precedmg. The whole surface of the 
sphereio is “developed,” or spread out on a plane, so that meridians and parallels are all straight lines; the meridians being 
parallel to each other at equal distances, and at right angles to the Equator.^ The parallels, also “straight lines,” are “placed 
at (hstances from the Equator, which increase in proportion as the spaces comprised between the meridians actually diminish 
upon the sphere/’ so that “ at all places the degrees of latitude and lo^tude nave to each other the same ratio as on the 
sphere itself.” Tables to show this incr^e have been calculated by Trigonometry ; they are called Tables of Meridional 
farts^ or TahUs of Increasing Latitudes. By means of them the “mcreasing distances” mentioned above can be laid down 
on paper. 

29. — To apply these tables, it is necessary to have a knowledge of the construction and uses of “Diagonal Scales,” which 
though simple, requires much explanation, and, for the projection of any but large maps, is quite unnecessary. »A separate 
scale has to be made for evei^ map, and neat care has to be taken in their construction. The table given below is calculated 
from the ordinary “Tables of Mendional Farts,” to the nearest fraction which can be easily measured. As the amount of error 
is also given, due allowance can be made when constructing a.large map. As, however, this projection cannot be constructed 
witiiout using a table, it is not easily available for examination, purposes. 

30. — This projection is chiefly used for Maps of the World and Sailors^ Charts^ because, (1) The whole of the earth’s 
mirface can be represented in one map. (2) A straight course is always represented by a straight line, in any latitude, therefore 
a sailor can lay down bis course without any calculation. Countries N. and S. are out of pr<mortion to those near the Equator ; 
they keep their shape, but are much too big, (e.g. Greenland, 1,400 miles long, looks as large as S. America, 4,000 miles), 
hence exact distances cannot be measured easily, out relative positions are correctly shown. 


9 Invented in 1SS6 by a Fleming nam^ Gerard Kaufm^ (Ifau/ituin is the German for merckant, and in accordance with a custom very com* 
mon at this time, he chan|^ his name into ** the saiae name in Laitin — via., tHerctUtyr-^ merchant.*’} He never explained the constructioa of this projec* 
don, but an Englishman, EdwaSd White, discovered it in 1680. 

10 In projecdon the earth is always spoken of as a sphere. 

11 For the iktsty of this projecdon see ** Groves’ Primer of Geography,” pp. ^^—MacmiUan 
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31. — Table of Increasing LatitadeSj N. or S. from the Equator^ the distance (xy\ between any two meridians on 
the Equator b^g 1. The distances are so near that, except in large maps, httde notice ne^ he taken of the errors. 


Degree. 

Length. 

Error. 

Degree. 

Length. 

Error. 

10 

20 

23°28'* ( 
or \ 

30^ 

40 

50° 

* Tropics of 

= one time anf 
= 2^ times ay 
= 2.,^ „ ay 

= 2 i „ ay 

= 3| „ ay 

= 4 i „ ay 

- 5 f ay 

Cancer and Capricorn. 

2 017 of ^ too small 

exact, omit *^ 1 ^ 

of xy too large 

tV >1 a 

2 

T~S ft ft 

^ „ too small 

rirr .. too large 

60" ( 

or \ 

66‘^32't 

70 

80^ 

90^^ 

t Arctic and 

= 7 i times ay 

= 9 

= 10 

.= 

infinite. 

Antarctic Circles. 

of xy too small 

lAn >> f> 

1 

■joir ft ft 

^ „ too large 

1 

2i ft ft 


32. — To Draw the Meridians (Plate V.) — Draw any line ab for the Equator, and a centre line cd at right angles 
to it, to represent the meridian of Greenwich. Take any distance, according to the size of the map required, to represent 10% 
and set it off 18 times on each side of cd. This will now represent the 360, (10° X 18° + 10° X 18, or 180° + 180°), into which 
the Equator is divided. It is usual to draw two meridians more than this on one or both sides of c cf, so that a complete 
representation of the earth may be taken in at one view. 

33. — To Draw the Parallels. — Use the Table, and measure all distances from the Equator, and on both sides of it. 
Calling the distance xy between any two meridians 1, the parallel of 10° N. or S. from the Equator will, according to the Table, 
be the same distance as xy, accurate within 1 -200th part of xy. This is so small an error that no notice need be taken of it, 
except in very large maps. Set off, therefore, on cd with compasses from a?, both N. and 8. of ab, the distance xe, the same 
as xy. The parallel of 20° will be 2 and l-24th times xy, but the l-24th may almost always be neglected, as the fraction is so 
small. Set off again from x, both N. and S. of ab the distance a very trifle more than twice xy. The Tropics of Cancer 
and Capricorn wul be situated at the. distance xg, on ^posite sides of ab, or 2^ times xy. In a lar^e map this distance will be 
more accurate if it is made 2 and 5-12ths times .xy. The parallel of 30° will pass through the point h, the distance xh being 
3 and l-7th times ocy. The parallel of 40° will pass through the point k, the distance xk, being 4 and l-3rd times xy. The 
parallel of 60° will be at the distance xl, or 6 and 4-5ths times xy. That of 60° degrees will be at the distance xm, or 7^^ times 
x^. If a large map is being projected, make this distance 7 and 8-15ths of xy. The Arctic and Antarctic Circles will be 
situated on opposite sides of ab at the distance xn, which is 9 times xy. The parallels of 70° and 80® will be situated at the 
distances xp and xr, which are respectively 10 times xy and 14 times xy. The projection cannot be carried nearer the Poles, 
and it is not necessanr to go beyond 70° S. of the Equator. Draw lines parallel to aJ through the points found, and complete 
by drawing the boundary lines and numbering. 

If xy be some fractional part of an inch, as Ac., and a plane scale be used which has the inch divided and sub-divided into 16ths, 12ths, 

lOths, 8ths, &c., all the above fractions can be measured with sufficient accuracy for any ordinary purpose. Thus if the meridians are 1 an inch 
apart (this will give a map about 18in. by isin.), lO** N. and S. of the Ec^uator will be 1 an inch from x ; 20° will be 1 and l-48th, or a little more 
than 1 inch from x ; 80° will be 1 and 8-14th in. , or a little more than 1^ in. from x ; 40°= 2 and l-6Ui in. from x ; 60°= 2 and 9-lOth in., or nearly 
8 in. from x ; 60° = 8f in. from x ; 70“= 6 in. from x ; and 80° = 7 in. from x. 

34 .—It is not of course necessary to draw all the parallels and meridians. Both parallels and meridians may be 20® apart 
In this case divide the distances mven in the Table by 2 ; thus 20® = 1 ; 30® =1 and 8-14ths (a little more than IJ) ; 40® =2 
and l-6th; 50® =2 and 9-lOths, &c. It is, however, far better to find the distances for all the parallels, but only to draw 
those required. In small maps it is usual to draw the meridians 20® or 30® apart, but to put in all the parallels. Sometimes 
the parallels of 20®, 40®, 60®, 70®, and 80® only are inserted. 
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GLOBULAR PROJECTION.^ 


. — There are three methods used bv^ographers to represent the world, in two poisons, or hemispheres—m., the or-'thd- 
S4c, the stO-re-o>graph'-ic and gldb'-ular projection,!^ all of which are *‘j^rsp^ive representations of the earth as it 
. appear to an eye placed in certain positions with regard to its surface.’’ The Conical Projection (par. 27), and Mercator’s 
ction (par. 28) are devdop^nents of the surface of the rahere. 

— ^The Globular X^ojection is the siomlest of these to construct, and is the one which is almost always used in 
3S to represent the World in Hemispheres. “ Tne meridians are all the same distance apart, and so are the pturallels wheu 
tred along the central meridian ; but as they get nearer the outside of the map you will observe (Plate Vll.) tliat the 
els become wider apart, and therefore -the map is distorted at the edges, and the countries have not the same shape as 
lave on the globe.” The relative dimensions of the countries nearly correspond to those on the globe, hence it is some- 
called the Q^ui-dis’-tant projection ; but it does not represent figures similar to those on the globe, hence it distorts the 
of thecountnes. 

— To form this projection first describe a circle n.b.s.w.. Fig. 1, Plate YI. (Two circles are reouired, joining at either 
w., as in Plate YIL, for a complete map of the world ; but only one of them is shown on Plate Vl.. so as not to crowd 
rawing too much). Draw two diameters w.e. and n.s. at right angles to each other : b. and s. will represent the north 
9uth poles; 5.C.B. the central meridian, and w.s. the equator. Divide each of the quadrants w.n., n.b.. £.s., and s.w. 

I ec[ual parts (by Fig. 2. Plate II.), numbering them 10, 20, &c., from the equator towards each pole. Divide each of the 
adu W.O., N.O., B.O., ana s.c. also into 9 equal parts (by Fig. 3 or 4, see below* t). 

To Draw tho Parallels.-^Produce ic.o.s. indefinitely towards x and and draw arcs of inches through the 
points 10, alO, 10 (by Fi^. 4, see below §) 20, 620, 20 ; 30, c30, 30 ; 40, <f40, 40 ; 50, 50, &c. The centres for these 

i will all be found in the Ime vx (for the parallels of 10* and 20* ir^ will have to be produced a great distance beyond the 
. The method of doing this is shown for the parallels of 30*, 50** and 70'’ n., which are at 30jy, 50y, and IQy respectively, 
liagram would be quite indistinct if aU the centres had been found, iihroceed similarly for parols south of the equator. 

Having found any centre on N4t, the centre for the same parallel south of the equator will be at the same distance from s, on ns., as it is on vx, 
from N. 

I,— To Draw the Meridians.— Produce w.o b. indefihitely towards p and r, and draw arcs of circles through the 
points s., 10, 5 ; s., 0, n. ; s., 20, ir, dec. (by Fig. 4 see below §). The centres for these circles will all be found in the line 
B., r. The method of doing this is shown for tne meridians of lO*’ £, 2Xf W, and 100* W. 

In prenaring a complete projection, as in Plate VIJ., it is best to And all the centres fint on a separate diagram, in penfU^ and thfm transfer them 
carefully with compass^ This keeps the finished projection dean, and prevents its being spoilt with the many holes made by the compass 
points 


! Invented by Philippe de la Hire, a celebrated French mathematician 1640, d, 1718.' 

' For a brief descripuon of the theory of this projection see ** Groves* Primer of Geography,** pp. 510-512. —Macmillan. 


GEOMETRICAL PROBLEMS. 

* To Divide a given Straight Line (as A B, Fig. 8, Plate Vl.X into any number or Equal Parts (In this case 9).~From A draw a line as 
any angle. Set off 9 equal spaces on it from A towards C with compasses. J oin 9 B, and through the pdnts 8, 7, 6, Ac., draw lines parallel to 
sting A B. These lines divide A B equally into the required number of parts. Hne lines are easiest drawn pnallel with a set square and stramht edge.) 
\ Another Method (Fig. 8). — From A with any radius, as A B, draw arc B e, and from B with same tadlus draw arc A b. Take any distance on 
B c, and from A with same oistance cut arc A 3 m A Draw lines A 9 and B 9 through the points found, and set off on these lines from A and B 
ively 9 equal spaces. Join 9, b ; 8, 1 ; 7, S ; Ac. These lines noil divide A B into the required number of parts. 

I To Describe a Circle, or an Arc or a Circle, passing through Three given points, nabd. Fig. i, Plate VI.. which are not in the 
Straight LiNB.--Join ab,bd. ' From a and b with any radios more than half the line a b, describe arcs enttuw in r and J"; similarly from b and 
ribearcs ing^and A Join the points c/'a&d gA producing the Unes till they cut in c. This point is the centre oTthe circle required. 
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Klition, illustrated, with !^nswers to all the questions, Eleinentaiy (and many Advanced) Stage, from 1867 to 1878. Pricels. 
F edition, with the questions set tliat year, is published every autumn. Post free, from Alfonzo Gaui>in£k, 
Science Teacher, Huddei-sfield. London : SiMi*Ki?J and Marshall. Manchester : John Ueyw'Ood. 


GHES’S PUPIL 


The best book to study for the examination of the Science and Art Department is 


GARDINER’S ACOUSTICS, LIGHT AND HEAT. F'lC; 


TE 


“An admirable seriesj”— TAe Pupil Teacher. 




ACKERS' SERIES. 




ry of the British Empire. Edited by J. M. D. 

M.A., Professor of Education in the University of 
Price 35 . 6d. 


been written specially for pupil teachers, and contains suffi- 

for either the Scholarship or Certiticate examinations. 


pp Assistant says A very excellent history.-^’ 


Ion for Pupil Teachers, Copious Examination 

~ Professor EllioL Price as. Key 3s. 6d . ’ 


exactly covers the Government syllabus for Pupil Teachers’, 
and Certificate examinations. 


f Board Chronicle says ; — “ Professor Elliot is specially happy 
'totions dnd Explanations,’ smoothing the pupil’s path over 
illy that might otherwise puz;de him greatly. We have great 
I recommending this work.” 


Heal Geography. By John R. Langler, B.A., K.R.G.S., 
Westminster Training College, one of the Examiners to the 
|e of Preceptors. Price 2s. 

'ational Times says “ Mr. Langler has shown himself an 
ling with his subject.” 


Adopted by the London School Board. 

Practical Course of Arithmetic Complete, with 
fers. Ids. 6d. 


ua! contains a very large number of questions set at the Pupil 
UKcn Scholarship, Certiticate, College of Preceptor^, and Oxford 
lige Local Examinations. 


I M'lgazine says : — It would be impossible to e.vccl it.” 


Elocution for Pupil Teachers. By w. s. Ross. 

on gramnuitical analysis. Price 3s. 6d. 

Master, Ro>al Academy, Inverne.sS, says:— “I heartily recom- 
ffk to the attention of teachers.” 


This Manual is admirably adapted for school use, and contaiu.s chapters 
•n “Artisan Cookery,” '* High-Class Cookery',” and “ Invalid Cookery.’’ 
“An excellent little volume ." — Leeds Mefcitry. 


Popular Manuals by VV’. J. Dickinson, late Lecturer on Euclid and 
Grammar at the Battersea Traini^ College. Price is. Extra 
cloth gut. 


How to Teach the Rudiments of Grammar and Analysis 

buccessfuily, being a series of model lessons for teachers. 

The Schoolmaster : — “ It contains a clear explanation of the outlines 

of Grammar and Analysis, and forms a good foundation for a more extended 
grammatical course. 


“ A gem of a little book." 


The Difficulties of English Grammar and Analysis Simpli- 

tied, with a course of examination questions. Price 2s. 


In addition to a “ History of the English Language," many difhctilt ques- 
tions — similar to those set by the various public examining bodies — are here 
fully discus.sed and explained. It will thus be seen that the volume may be 
used with advantage as a companion to any le.xt book on Grammar ami 
Analysis. 

I’he examination questions are selected from the Pupil Teachers’, Queen's 
Scholarship, Ceitificate, College of Preceptors (diplomai), Oxford and Cam- 
bridge (senior), and the Loudon Matriculation Papers. 

A London Board Master writes : — “ Deals with its subject in a masterly 
manner. Like all the books written by Mr. Dickinson it only retiuires to be 
known in order to be extensively used." 


Now ready, price One Shilling. 

THE DIFFICULTIES OF EUCLID SIMPLIFIED. 

This little treatise, which is specially designed for Pupil Teachers, has 
been written with a view to help the young student to grapple successfully 


with the difhciilties presented in the first two books of Euclid. There arc 
chapters on “Hints to Beginners,” “Summary of Books I. and II.,” Diffi- 
culties of the Text,” and on ’‘WorRing Deduotions,’’ with Hints, 
Cautions, 


In Cookery, by Barbara Wallace Gothard, late Organi.sing 
tf Lecturer at the Cheltenham School of Cookery’, and Literary 
lie, Hull, .Sic. Price as. 6d. 


The Riders set at the last Scholarship and Certificate 
Examinations are worxed out in fuU. 


A list of geometrical exercises, every one of which has been set at cither 
Pupil Teachers’ or other examinations, is appended. 
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limen copy of any work in the above scries will be sent post free for published price. 

' . Pa.ssagc, I’ateriio.'iter Square, London^ E.C.# 
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